However, because of uncertainty about how to treat mining wastes, Congress asked the Environmental Protection Agency (EPA) to undertake a special look at the wastes generated during the mining, milling, and processing phases. EPA submitted its report to Congress on mining and milling wastes on December 31, 1985 and announced its intention to regulate mine wastes as solid wastes rather than hazardous wastes.
The general issue of mine waste management has important economic consequences for the mining industry. This paper focuses on the metals mining sector. By way of background, the general subject of wastes from mining is addressed first. Most of this material is drawn from the 1985 EPA report to Congress.
Next, the two key federal laws-RCRA and CERCLA-are examined, with special reference to their effect on mining. Finally, the issues of mine waste regulation and natural resource damage suits are considered in more detail.
There is little question that government involvement in the management of mining wastes is here. However, the shape and extent of that involvement still has not been finally deter mined. Hopefully, government action will be proportionate to the real need for such involvement and will address the special problems posed by such involvement.
THE NATURE OF THE PROBLEM
The mining, milling, and processing of metallic ores produce The actual metallic content of the ore being mined is typically very small. Copper, for example, is mined at a grade of about .6 of one percent. Thus, as the Bureau of Mines has pointed out, 420 units of material must be handled for every one unit of marketable material that is produced. Just to gain access to the ore deposit, the overburden or other surrounding rock must be removed. The beneficiation process generates tailings which must be contained in settling ponds. Tailings and other low grade ore may be subjected to leaching techniques involving the use of acid to extract the metallic content. Once this process is complete, these materials are waste. EPA estimates that the waste rock created in gaining access to the ore deposits constitutes about 44 percent of the mining wastes generated annually; tailings after beneficiation account for about 33 percent of the annual mining wastes; and the waste materials left after leaching activities constitute the In analyzing the potential danger to human health and the environment from mining wastes, the report begins by noting that:
Mining wastes may contain constituents, such as heavy metals, other toxic elements, radionuclides, cyanide compounds, and asbestos, that may be dangerous to human health and the environment.
In addition, some mine wastes are corrosive (acidic) and others have a high potential for forming acid.5
Based on standards established for determining hazardous waste characteristics, EPA estimates that 61 million metric tons of mining waste generated annually are hazardous.
Although this is less than five percent of all mining wastes generated annually, it is roughly the same amount as all other hazardous waste from all other industrial sources produced each year.6
Most of these mining wastes classified as hazardous come from copper dump leach operations (82 percent). The report also presented EPA cost estimates based on two different assumptions regarding the kinds of waste that would be considered hazardous and four different regulatory "scenarios.n^0 As shown in Table 3 , the larger waste group causes 80 percent of all mine facilities to be regulated, invol ving 90 percent of all mine wastes. Dependent on the assumptions employed, the additional annual cost of such regulation ranged from a low of $7 million to a high of $854 million.11 Within each of the two waste groups it is evident that the types of regulatory controls affect the total cost of compliance dramati cally.
Increasing the kinds of wastes regulated produces an even more dramatic effect on the costs of compliance.
See Table 4 .
The copper industry would be the most affected of all the metal mining segments "because of the extremely large quantities of waste and the relatively high proportion of total waste that is of potential concern, particularly in the dump leaching and milling operations."*2 Total costs for different metal sectors in Table 5 .
The EPA study also considered the effect of compliance costs on the operating costs for five metal segments. Under the highest-cost scenario, the incremental compliance costs would average about 20 percent of current operating costs for the lead segment on the low end, to 120 percent of the current operating costs for the copper segment on the high end.13 on the other hand, assuming the minimum regulatory controls are applied to the larger waste group, compliance costs average from about one to five percent of facility operating costs. See Table 6 . 
DISCUSSION OF SELECTED ISSUES
The surge of concern about hazardous wastes in recent years appears likely to have a major impact on the mining industry.
The mining process generates enormous quantities of waste. In the past this waste often was not well-managed. 
Mining Waste Regulation
Congress and the EPA have been struggling with the problem of how to regulate wastes associated with the mining process.
Congress specifically excluded wastes associated with oil and gas operations in RCRA and provided for a study of the mining waste EPA will focus on identifying environmental problems and setting priorities for applying controls at mining sites with such potential problems as high acid-generation potential, radioactivity, asbestos and cyanide wastes, EPA will also develop a risk-management framework to develop appropriate standards as necessary to protect human health and the environment. EPA will consider requirements such as:
(1) A range of closure options to accommodate variable problems such as infiltration to ground water and exposure from fugitive dust; (2) options to define tailored controls, including those established by the Clean Water Act, to address problems from runoff to surface water; (3) options for liquid management controls such as pretreatment of wastes prior to disposal, controlled release, or liner systems; (4) ground water monitoring options that accommodate site-specific variability;
and (5) 3. Ij3. at 2-3, Table 2 -1 and 2-20, Table 2 -9. Because of the severe slump in the' mining industry, this figure is down considerably from the 1.5 billion metric tons of waste generated in 1980.
4. ld[. at 2-22, Table 2-11.
The report also notes that mine water may be another waste product. 10. To analyze compliance costs EPA established two different waste groups for control and four different levels of regulatory controls-thus a total of eight possible regulatory scenarios. The more narrow waste group included wastes meeting the EPA tests for EP toxicity and corrosivity, as well as gold mine tailing wastes from cyanide-process metal recovery operations. The larger waste group also includes waste from gold and silver heap leach operations, waste with high acid formulas potential, and copper dump leach liquids.
EPA Mine Waste Report, p. 5-3. The regulatory standards included a minimum set of controls involving permitting, surface water run-on and run-off diversion/collection ditches, ground water monitoring wells and testing, leachate collection ditches, and post-closure inspec tion, drainage maintenance, and ground water monitoring.
The maximum-control scenario (scenario 1) also requires a security fence, capping of both existing and new waste sites at closure, corrective action via interceptor wells for existing waste amounts (assuming 10 percent require this), and liners for all new waste piles, leaching areas, and tailing ponds.
In addition to the common minimum requirements, scenario 2 added the substi tution of waste treatment processes where feasible.
It also assumes that all sites would need interceptor wells (rather than the initial assumption that only 10 percent would need them.) Scenario 3 is similar to 2 except that cyanide is not removed from gold and silver tailings and sulfides are not removed from copper mill tailings.
Scenario 4 is the least-cost approach involving only those requirements listed originally. EPA Waste Report, pp. 5-4 and 5-5.
11. I<3., p. 5-15, Table 5 -4.
The high cost assumptions place about 80 percent of the industry under regulation involving about 40 percent of all the wastes generated.
Maximum regulatory control would include a security fence, capping of all waste sites at closure, action to clean up contaminated ground water, and liners for all new waste piles.
I<3., p. 5-4.
to cause death, disease, behavioral abnor malities, cancer, genetic mutation, physio logical malfunctions (including malfunctions in reproduction) or physical deformations, in such organisms or their offspring. The term does not include petroleum, including crude oil and any fraction thereof which is not otherwise specifically listed or designated as hazardous substances under section 101(4)(A) through (F) of this title, nor does it include natural gas, liquefied gas, or synthetic gas of pipeline quality (or mixtures of natural gas and such synthetic gas).
37. The original list included 17 mining or mining-related sites out of a total of 418.
Another 5 mining sites have been proposed for addition to the list. ALM 2nd, § 171.04(2)(c). 39. The HRS "score," calculated by use of this model, results from an analysis three categories of factors "designed to encompass most aspects of the likelihood of exposure to a hazardous substance through release and the magnitude or degree of harm from such exposure." These categories are (1) the existence or likelihood of a release; (2) the characteristics of the hazardous substances that have been or may be released, and (3) the population or sensitive environment that is threatened. In general federal actions are likely to be limited to emergency situations in which no other good options are available and to coordinated cleanup programs involving state and private participation. 45. These range from assessing the cost of returning the re sources to their pre-damage condition, to determining their market value, to imputing value based on other factors. 53. Section 7003 of the Solid Waste Disposal Act was amended by adding subsection (c) "Immediate Notice. Upon receipt of information that there is a hazardous waste at any site which has presented an imminent and substantial endangerment to human health, or the environment, the Administration shall provide immediate notice to the appropriate local government agencies. In addition, the administrator shall require notice of such endangerment to be promptly posted at the site where the waste is located." 42 U.S.C. § 6973(c) (Supp. II 1984).
Section 7002 as amended provides that any person may commence a civil action (A) against any person, including theUnited States and any other governmental agency who is alleged to be in violation of any standard or regulation which has become effective under the Solid Waste Disposal Act; (B) against any persons, including the United States and any other governmental agency, and including any past or present generator, transporter, owner or operator of a treatment, storage, or disposal facility, who has contributed or is contributing to the handling, storage, treatment, transportation, or disposal of any solid or hazardous waste which may present an imminent and substantial endangerment to health or the environment.
42 U.S.C. § 6972 (Supp. II 1984).
